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AEROSOL CLEANER 
CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] Not applicable 

STATEMENT REGARDING FEDERALLY SPONSORED 
RESEARCH/DEVELOPMENT 
[0002] Not applicable 

BACKGROUND OF THE INVENTION 
[0003] The present invention relates to aerosol 
emulsion spray cleaners that have been formulated to 
reduce residual tackiness and avoid visible residual 
film. Such formulations are particularly well suited to 
clean floors, walls and windows. 

[0004] There have been a number of efforts to ease 
mopping and cleaning by mounting a container for a hard 
surface cleaning formulation on devices that have a mop 
head, cleaning brush, or the like (thus avoiding the need 
for a separate bucket containing the cleaning liquid) . 
One such system is the Go Mop™ cleaning system marketed 
by S;C. Johnson & Son, Inc., embodiments of which are 
described in their U.S. Pat. No. 6,551,001 (the 
disclosure of this patent being incorporated by reference 
as if fully set forth herein) . 

[0005] Some systems of this type mount an aerosol can 

containing the hard surface cleaner near the mop head. 
An actuator/trigger near the opposite end of a mop handle 
is designed to initiate the aerosol spray, thereby 
spraying the floor adjacent the attached mop head. While 
such devices are primarily useful for floor cleaning, 
they can also be used/adapted to clean vertical walls 
(e.g. shower enclosure walls) or windows. 
[0006] Of course, aerosol spray cleaners have also 
been deliver without a remote activation system. For 



example, a Windex"^ aerosol spray is marketed by S.C. 
Johnson & Son, Inc., primarily for cleaning windows. The 
aerosol can is held directly in the hand of the consumer, 
with the can spray being initiated in well known fashion 
(e.g. by pressing an activator button that opens a spray 
valve and delivers the spray to the desired window or 
other associated room surface) . 

[0007] Of course, a cleaning formulation that is 
optimized to clean glass windows will not necessarily be 
optimized to clean certain other surfaces. The art has 
tried to develop a number of so-called "all purpose" hard 
surface cleaners which can be used on a variety of such 
hard surfaces, with reasonable efficiency. However, some 

(particularly floor cleaners) leave an undesirable 
visible film on the floor after use, requiring a separate 
rinsing step. Still others leave a tacky (albeit 
invisible) residue, again requiring a rinsing step for 
certain applications. Still others use ingredients that 
work quite well for one surface, but not suitable for 
certain sensitive surfaces. 

[0008] Prior art multi-purpose formulations also 
sometimes required extra amounts of cleaner to achieve 
certain desired cleaning results, due to compromises that 
had been made in formulating for multiple applications. 
This is particularly problematic (e.g. overly costly) in 
the case of aerosol formulations . 

[0009] In U.S. Pat. No. 6,425,406 an aerosol emulsion 

toilet bowl spray cleaner was disclosed having water, 
glycol ether, nonionic surfactant, isobutane propellant, 
anionic surfactant, and acid (sulphamic acid) . Further, 
in connection with a variety of aerosol can applications 
it is known that the use of sodium nitrite (or sodium 



benzoate) in small cjuantities can act as a corrosion 
inhibitor. Also, the use of vinegar as an adjunct in a 
variety of hard surface cleaners is also well known . 

[0010] In other work, U.S. Pat. No. 5,587,022 

described that low weight alcohols, such as isopropanol, 
and propylene glycol, along with pblyalkoxylate block 
copolymers, had some desirable characteristics in hard 
surface cleaners designed for cleaning shower walls. 

[0011] In still other work, U.S. Pat. No. 5,650,543 

disclosed ethoxylated acetylenic glycol surfactants, such 
as an ethoxylated derivative of 2 , 4 , 7, 9-tetramethyl-5- 
decyne-4 , 7-diol . However, it noted that they could 
suffer from certain wetting problems. 

[0012] U.S. Pat. No. 6,017,872 described a variety of 

diphenyloxide disulfonate surfactants and hydrotropes 
having C1-C12 alkyl chains. However, that patent did not 
describe aerosol applications thereof. 
[0013] In any event, there is a need to provide 
improved aerosol emulsion spray cleaners, particularly 
those having improved clarity and foaming characteristics 
on a wide variety of surfaces to be cleaned. 

BRIEF SUMMARY OF THE INVENTION 
[0014] In one aspect the invention provides an aerosol 
spray that contains at least 50% (more preferably at 
least 90%) water, at least .01% diphenyloxide disulfonate 
hydrotrope, at least .01% diphenyloxide disulfonate 
surfactant, and at least 1% (preferably 2-10%) 
propel lant . 

[0015] The diphenyloxide disulfonate hydrotrope is 

selected from compounds of the following formula: 
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wherein, R has less than seven carbons and is alkyl or 
alkene, and X is an alkali metal. The preferred R groups 
are alpha olefins. The preferred alkali metal is sodium. 
5 Examples of such hydrotropes are certain Dowfax 

hydro tropes , 

[0016] The diphenyloxide disulfonate surfactant can be 
selected from compounds of the following formula: 




wherein, R has more than six carbons and is alkyl or 
alkene, and X is an alkali metal. The preferred R groups 
are alpha olefins, or tetrapolypropylene . The preferred 
alkali metal is sodium. Examples of such surfactants are 
certain Dowfax surfactants (such as Dowfax 2A1) . 
[0017] In preferred forms such a formula may also 

contain a polyoxypropylene/polyoxyethylene block polymer 
surfactant, and an alkyl sarcosinate surfactant. Such 
block polymers are sold under the name Pluronics or 
Pluronic R's, by BASF. 

[0018] The above formulations may also contain an 
alcohol with less than six carbons (e.g. isopropanol 
and/or propylene glycol), a corrosion inhibitor (e.g. 
sodium nitrite or sodium benzoate) , vinegar, a 
preservative (e.g. 4 , 4-dimethyloxazolidine-Bioban CS- 
113 5) , and/or a foam inhibitor. 

[0019] Certain gaseous hydrocarbons (or mixtures 
thereof) can be used as the propellant. They typically 
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15 



liquefy under the pressure conditions of an aerosol can. 
For example, the propel lant can be dimethylether , 
dif luoroethane, propane, butane, isobutane and mixtures 
thereof (preferably isobutane alone) , Alternatively, the 
propellant could be a non-hydrocarbon type of gas, such 
as CO2 . 

[0020] In another form the invention provides an 

aerosol spray that contains at least 50% (more preferably 
at least 90%) water, at least .01% ethoxylated acetylenic 
glycol surfactant, and at least 1% (preferably 2-10%) 
propellant. The surfactant is preferably an ethoxylated 
C8-C20 acetylenic diol, most preferably an ethoxylated 
2,4,7,9 tetramethyl, 5-decyne 4,7 diol, such as one 
selected from the following formula: 
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[0021] wherein n and m are each individually selected, 
and are each between 1 and 3 0 (preferably between 1 and 
15) . 

[0022] The above formulations of the present invention 

are stable during long term storage, are environmentally 
friendly, do not leave a visible residue during normal 
use, do not leave a tacky residue during normal use, and 
provide acceptable cleaning for a wide variety of stain 
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and dirt challenges. Further, these formulations can be 
easily blended and are inexpensive to produce. 
[0023] These and still other advantages of the present 
invention will be apparent from the description which 
5 follows. In that description reference is made to 

certain preferred embodiments. However, the claims 
should be looked to in order to judge the full scope of 
the invention, and the claims are not to be limited to 
just the preferred embodiments. 
10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0024] A. Overview 

[0025] Preferred forms of the present invention are 

aerosol emulsion sprays containing nonionic acetylenic 
glycol based surfactant, or a mix of diphenyloxide 

15 disulfonate surfactant and diphenyloxide disulfonate 

hydrotrope. Both types typically have water, hydrocarbon 
propellant gas, glycol ether solvent (s), and optionally 
alcohols (e.g. isopropanol or propylene glycol) , vinegar, 
sodium nitrite (or sodium benzoate) , a preservative, 

20 and/or a foam inhibitor. 

[0026] Other surfactants may also be present, and 
these formulations may also have other ingredients which 
are conventional in connection with hard surface cleaners 
(e.g. fragrances) . While the formulations may have an 

25 acidic or basic pH, it is most preferred that the pH be 

between 8 and 10. Preferably the formulations have at 
least one surfactant with an HLB value over 12 
(preferably over 15) . 
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[0027] B. Examples 



chemical 


Formula 
A 


Formula 
B 


Water 


91.784 


91.488 


I sobutane 




^ . U 


sodium nitrite 


0 . 096 


0.096 


isopropanol 


2 . 88 


2 . 88 


propylene glycol n- 
propyl ether 


0 . 96 


0.96 


propylene glycol 




0.24 


Vinegar 


0.048 


0.048 


4,4- 

dimethyloxazol idine 


0 . 048 


0.048 


Foam Ban MS 575 - 
glycol emulsion 


0 . 048 




Dowfax 2A1 
sodium dodecyl 
diphenyloxide 

disulf onate 


0 .019 




Dowfax hydrotrope 
sodium hexyl 
diphenyloxide 
disulf onate 


0.019 




sodium lauroyl 
sarcosinate 


0 . 062 




Pluronic 31 Rl 
po 1 y oxyp ropy 1 ene 
polyoxyethylene 
block polymer 


0.036 




Surfynol 4 85 W 
acetylenic glycol 
surfactant 
(ethoxylated 
tetramethyl decyne 
diol) (HLB 17) 




0 . 144 


Surfynol 44 9 
acetylenic glycol 
surfactant 
(ethoxylated 
tetramethyl decyne 
diol) (HLB 8) 




0.096 



[0028] C. Test Data 

[0029] To test our formulas, as well as certain prior 
art formulas we used the intermediate (the aerosol 
without the propellant gas in each case), and applied .5 
grams of the formulation uniformly on a small area of 
black glass. We then wiped the glass with a paper towel 
until it appeared visually dry. We then inspected the 
glass . 

[0030] For tests of our formulas A and B (without 

propellant gas) the glass appeared visually free of 
residue after this procedure, and when touching the glass 
we determined that the glass was free of perceivable 
tackiness. In contrast, a number of prior art aerosol 
floor sprays that we tested left a visually appreciable 
residual film, and/or left the surface somewhat tacky. 
Our formulations thus provided desirable low visual 
residue/low tackiness characteristics, without 
sacrificing desirable cleaning capability for a given 
quantity of cleaner used. 

[0031] While the above describes preferred embodiments 
of the present invention, other embodiments are also 
within the scope of the invention. For example, neither 
alcohol nor vinegar need be present. Further, the 
particular gas propellant is not critical. Thus, the 
claims which follow should be looked to in order to judge 
the full scope of the invention. 

Industrial Applicability 

[0032] The present invention provides improved aerosol 
sprays, particularly those that can be used on a wide 
variety of surfaces without a rinsing step. 



